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Abstract: The COVID-19 pandemic outbreak (in early 2020) has dictated significant changes in
society and territories by anticipating trends, changing priorities, and creating challenges, which
are manifested in the territories. These are influenced by the levels of economic, cultural, and social
restructuring, in the measures implemented by public administration or in attempts to redefine
strategies for tourism destinations. This paper examines the perceptions and behaviors of tourists
before and during COVID-19 in the municipality of Porto, the main area of the Porto Metropolitan
Area, in Portugal. Research was based on the application of a questionnaire survey, probing the
sensitivity of tourists to the crisis in the decision-making of daily routines, as well as future travel
plans in the presence of a serious health concern. A total of 417 surveys were collected in the summers
of 2019 and 2020. In addition to descriptive statistics, this paper also includes the results of the
analysis of explanatory factors, being a reference for future studies. There were significant changes
in the use of public space and the way tourist visits are handled, namely: (i) the concentration of
visiting time (shorter visit than usual in certain tourist profiles); (ii) spatially limited visiting areas;
and (iii) the ability to attract standard tourists from certain countries where tighter lockdown rules
were imposed. Main implications of this study are reflected in the challenges that are imposed on the
local agenda, where traditional problems are added to the responsibilities in crisis management and
the ability to establish a third order of intervention in tourism.
Keywords: urban tourism; COVID-19; tourist perception; tourist profiles; Porto
1. Introduction
The COVID-19 pandemic has impacted the territories’ ability to receive visitors for
tourism and leisure. This brings about changes in economic, cultural, and social restruc-
turing, in the measures implemented by public administration or in the (re)definition of
strategies for tourism destinations. On the other hand, COVID-19 is proving to be more
damaging to the tourism and hospitality sector than World War II [1,2].
In economic terms, the European Commission (EC) estimates a 6.8% drop in Gross
Domestic Product (GDP) growth in the Eurozone for 2020 [3]. The Organization for
Economic Cooperation and Development (OECD) [4] predicted, in the beginning of 2021
that, for example, the pandemic situation will slow the global growth of the tourism
sector, with a loss of 80% in international tourism, which is expected to take a few years
to recover. The World Tourism Organization (UNWTO) announced the 2020 pandemic
negative impacts in the tourism industry with a decrease of 74% in international tourism [5].
Part of this decrease in tourism activity is due to the significant reduction in global
travel in response to the COVID-19 pandemic [6–9]. As the number of COVID-19 cases
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increases globally, in any of the pandemic peak evolution phases, countries begin to restrict
international travel from countries experiencing such an increase [9–11].
This trend reverses the results of the last decade on urban tourism. In spite of all
economic benefits and the renewal of central urban areas, there was an increase in relevant
social and environmental frictions, resulting from the unbridled growth of tourism activity
in cities. The debate was about how cities deal with the excess of tourism (overtourism),
considering the contestation of residents, the processes of gentrification, or the need for
greater territorial equity in the distribution of benefits [12–18]. The growth of urban tourism
and international travel based on short stays (city break segment) was associated with an
increase in the sector’s carbon footprint. The pandemic crisis is an opportunity to reflect
on tourism policies and redefine the paths to be developed in order to achieve tourism
sustainability [2,19–25].
The coronavirus pandemic has significantly reconfigured life in the city—the relation-
ship between work and home, security and protection in transport (both public and private)
and, above all, the enjoyment of public space and realization of leisure activities [26–29].
The impacts of COVID-19 are notoriously negative in the urban segment and are mainly
geographically differentiated [28,30].
COVID-19 came to exacerbate the relevance of Protection Motivation Theory (PMT)
and the perception of tourism risk. PMT is based on individuals’ coping with threats
generated by a motivation to protect themselves from perceived health threats [31–33]. This
theory is widely used in tourism literature [33–40] and comprises, in essence, threat/risk
assessment—nature, relevance, and consequences that may derive from it [32,35,41–43].
This assessment involves defining behavioral alternatives and responses to avoid the
threat and its effects [32]. Risk identification is still not a consensual concept in the academic
field and in tourism literature, as it is strongly dependent on many factors [44–46]. The most
consensual definition is related to the perception that tourists have about “the probability
that an action may expose them to danger that can influence travel decisions if the perceived
danger is deemed to be beyond an acceptable” [47] (pp. 383–384). Among the main risks,
physical, psychological, social, financial, and health risks are identified [40,48–51]. These
types of risks can result from conditions as diverse as terrorism, political instability, natural
disasters, and epidemics or pandemics contexts [52].
The perception of risk is the result of the integration of two types of interpretations,
objective and subjective. Their definitions are quite varied, but it is understood in the
purpose of this investigation that, in broader terms, risk will be nothing more than the
distinction between interpretations resulting from the real context (physical characteristics,
which are visible—objective dimension) and the tourist’s psychological and behavioral
dimension (subjective dimension), which depend on a multitude of conditions that may
contribute to more or less fearful behaviors during the visits [52].
However, the perception of risk is differentiated for two reasons:
(1) the tourist experience—experiences in different destinations, make tourists more care-
free in face of any potential risks [51,53–55]. People tend to protect themselves more
when faced with unknown situations. These conclusions are similar to those found
by Lepp and Gibson [53]. The authors indicated that tourists with tourism experience
tend to perceive less the risks.
(2) the knowledge and familiarity of risk—the degree of interest in risk increases with knowl-
edge about the attributes and profile that specifically characterize a destination [46,56].
During the COVID-19 pandemic (a public health emergency crisis), the familiarity and
knowledge about health risks have been recognized through the media channels (namely
television) and scientific publications on the subject during the 12 months after the start of
the pandemic in China [35,57]. However, considering the few studies carried out and the
successive lockdowns and closures of borders between countries, its effect on the tourist
experience is still unknown.
In this investigation, we chose to use a subjective assessment of uncertainty, namely
of the concerns and irreversible impacts that may arise from exposure to risk [52,58].
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Some studies found significant differences due to the sociodemographic characteristics
of tourists [7,59]. For example, Turnšek et al. [59] found, in a sample of 428 respondents
collected on-line between 17 March and 11 April 2020, in Slovenia, that female individ-
uals perceive risk more than male individuals during the trip. Neuburger and Eggar [7]
identified in the DACH Region (Germany, Austria, and Switzerland) an increase in risk
perception in March 2020 with a sample of 1370 tourists, subdivided in 2 phases, in March
2020. In a study developed between January and February of 2020 on Wuhan (the probable
epicenter of COVID-19), respondents who have never visited Wuhan or were the least
connected to Wuhan had higher levels of risk perception when compared to those who
already knew the destination prior to the COVID-19 crisis [56].
The complex nature of risk perception highlights the need to consider new studies
that analyze the sense of security during the stay in tourist destinations during pandemic
contexts. The analysis of the geographic distribution of tourists is also essential, in view
of the areas that continue to attract tourists. We can reveal that the research carried out
in Porto is innovative because studies that apply and compare the perspective of tourists
before and after COVID-19, through the application of the methodology via non-web (on
site), are unknown. In addition, it is the first study that uses the geographical perspective
to assess the movement of tourists in the local, regional, and national context of the visit
and to compare how the perception of risk influences intra and interurban travel.
This study focuses on an estimation of urban tourism visitation numbers before and
during the COVID-19 pandemic in the city of Porto and in one of the main bustling
areas —Avenida dos Aliados (Aliados Avenue) and Praça da Liberdade (Liberdade Square).
The main objectives of the research are: (i) to evaluate the capacity of intra and inter-
destination visitation in the summer of 2019 (pre-pandemic period) and in the summer of
2020 (pandemic period); and (ii) tourists’ risk perception linked to COVID-19 (depending
on nationality, perception of security during COVID-19, or the characteristics associated
with the tour package).
This paper is organized as follows. After this Introduction, in Section 2, materials
and methods underlying the study are presented. The main results of the investigation
are presented in Section 3. The discussion is presented in Section 4. Finally, the main
conclusions are identified in Section 5.
2. Material and Methods
2.1. Study Area
Porto is the second largest Portuguese municipality and, by 2019, it was estimated to
have 216,606 inhabitants (2.1% of the population in the country) [60] (Figure 1).
It has a privileged geographical location along the coast, with the Atlantic Ocean to
the west, being bordered in the south by the Douro River. It is installed on a small slope
platform, facing the Atlantic Ocean, with an altimetric amplitude of 160 m [61–64].
Current conditions have earned international recognition through awards that guar-
antee the quality of Portuguese tourism, with the increasing attractiveness of certain geo-
graphic areas with particular emphasis on the city of Porto (e.g., European Best Destination,
2012, 2014, and 2017).
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Part of these results was evident in the suggested numbers of tourism statistics pro-
vided by Turismo do Porto e Norte, the entity responsible for tourism management in the
northern region of mainland Portugal. It should be noted that, between 2015 and 2019,
a significant part of the tourists who visit the municipality of Porto are of Portuguese
nationality (27.0%), with those of foreign origin making up 73.0%, of which 14.0% are
Spanish, 9.0% French, and 7.0% Brazilian. During the analysis period, there was a 12.0%
reduction in the number of national tourists, from 33.0% in 2015 to 21.0% in 2019. This
means that a significant part of Porto’s county tourist contracting has become very popular.
The markets with the highest growth between 2015 and 2019 in Porto are Brazil and
Germany. In 2017, foreign tourists concentrated their visit period in the summer months,
contributing to the seasonality of the tourism sector. It should be noted that among the
demand markets for the destination Porto, the national market is the one that presents a
more uniform distribution throughout the year, contrary to what happens with the Spanish
market, which shows strong pressure in the tourist market in the month of August (17.0%
of guests and 20.0% of overnight stays in this period).
The city of Porto, as it is known today, has physical, economic, and social characteris-
tics that make it very close to the definition of ‘Historic Touristic City’ [65,66], in need of
restructuring in face of the post-COVID-19 period. It is expected that the next report for
the municipality will identify the same trend as the one verified at national and regional
levels. In fact, the decrease in the number of guests in NUTS I Portugal and NUTS II Norte
was of 61.0% and 56.0%, respectively [67].
The data from the Portuguese Civil Aviation Authority identifies the variations in
the number of passengers by Airport in Portugal. A consecutive analysis for the period
between the 1st quarter of 2019 and the 1st quarter of 2021 makes it possible to identify the
effects generated by the pandemic during the lockdowns and the recovery that it was able
to generate in air traffic during the summer of 2020 (Figure 2).
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In fact, in contrast to the international scene, good security practices and the identifi-
cation of Portugal as a safe destination led to positive passenger variations between the
summers of 2019 and 2020 in the order of 11.3% for Porto and 7.1% for Portugal.
Despite this, it should be noted that Portugal remained on the blacklist of British air
corridors until 22 August 2020, which resulted in the loss of one of the most important
tourist markets. In addition, the framework of restrictive measures was in force during
the summer of 2020 with the opening of borders to all countries of the European Union
and in the Schengen area, to countries with positive epidemiological assessment in direct
connections to Portugal and, in other cases, for passengers who tested negative for COVID-
19. Regarding land borders, they were only opened on 1 July 2020, allowing the arrival of
Spanish tourists to the municipality of Porto (a relevant market in the city-break segment).
2.2. Questionnaire Design
The questionnaire design was based on the multidisciplinary perspective of several
areas that are working towards a similar objective (e.g., tourism, geography, medicine,
psychology, architecture, and urbanism).
The questionnaire was structured in four sections (A–D), with a total of 30 questions,
subdivided into sub-items. We chose to use closed questions and only one open question
(optional) (cf. Appendix A). The first goal of this questionnaire was to evaluate the outdoor
thermal comfort conditions that tourists experience and their perception of the urban
environment and compare the answers obtained (through the climatic comfort perception)
with the instantaneous values of physical parameters.
It presents a conventional structure, with questions starting from a general to a
particular scope (top-down structure). The first part of the questionnaire seeks to assess the
travel experience in the Porto Metropolitan Area, namely the respondent’s origin, the places
visited, the duration of the visit, or the number of people who accompanied the respondent
during the visit. The second part seeks to gauge the weather/climate experience in Porto.
The third part of the questionnaire is the personal characterization of individuals, while the
last part aims to include some information about COVID-19, namely the fears that tourists
have while making the visit.
The initial questionnaire was designed in April 2019. Changes to the application
instrument were made in May 2020. For the validation of the designed constructs, the
opinions of eight experts in the fields of tourism management, health, and geography were
considered. Thirteen items were created in 2020. The face validity of the questionnaire
was confirmed in May 2019 and an additional group with 13 items related to COVID-19
was added the second time it was applied. This group includes questions about the use
of a mask; about whether to consider the COVID-free destination (Portugal and Porto, in
particular) and 11 items to assess the experience in public spaces (e.g., the number of daily
cases, airy and wide spaces, information about COVID-19, and a more particular question,
if tourists feel safe).
It was decided that questions related to COVID-19 (Group D) were to be analyzed in
this paper. This group of questions seeks to identify certain patterns that could influence
the ability to visit. When it came to the questions that aimed to analyze the consequences
of microclimate patterns in the urban areas of the municipality of Porto, the topic related
to the COVID-19 pandemic was introduced to gauge the behavior of tourists during the
summer of 2020. The respondents were asked about the extent to which they agreed or
disagreed with the items using a 5-point Likert scale for all items about risk perceptions
related to COVID-19.
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2.3. Sample
The first step in developing the sample design consists of specifying the research’s
‘target population/universe’ and the ‘subject’ under consideration [68,69]. In other words,
the group of people that the researchers aim to inquire and whatever it is they seek to know
must be determined, as well as the perception of individual members of a population or
household [68,70,71]. The age limit for participation in the study was defined as equal to or
above 15, as to include only individuals in a potentially active age or whose remuneration
results from the exercise of a profession. Another reason intrinsic to this choice is that the
respondents are mature enough to answer this type of questionnaire.
Once the target population has been defined, it is impossible to survey all individuals
who visit Porto in the period defined for carrying out the present study, for financial reasons
and time constraints. Therefore, it is necessary to select a sample from the universe to
participate in the study. An ideal sampling base can be defined when the sample represents
all tourists’ perspectives on Porto and if they are aged 15 or over [67]. The sample was of a
convenient nature and was collected at random as the questionnaire was applied to the
tourists of the city of Porto.
In the present investigation, the decision on the sample size was related to the following
factors: (i) the number of visitors/guests; (ii) the best solution in terms of time and cost
necessary to carry out the investigation; and (iii) the existence of pleasant climatic conditions
that allow the tourists to enjoy the open air—namely the absence of precipitation [68,72]. A
sample was selected with a margin of error of 0.5% and a confidence level of 95.0%.
A total of 417 tourists’ answers obtained in the summers of 2019 and 2020 were
considered for analysis in the present paper. The sociodemographic patterns of the tourists
surveyed in our sample do not differ significantly from those used in other investigations
carried out in the study area [73–75].
2.4. Survey Application
The questionnaire was applied in Avenida dos Aliados (Aliados Avenue) and Praça da
Liberdade (Liberdade Square), one of the busiest areas of the city of Porto, at six points that
cross the main arteries connecting to other touristic areas in the city. Note that the sur-
rounding areas are associated with tourist spots of great interest: night and entertainment,
shopping and leisure, and public administration areas (cf. Figure 1).
The questionnaire took, on average, 10 min to answer, and the part dedicated to COVID-
19 was estimated to take 2 min. The pre-test was conducted on 6 July 2019 (Saturday), between
10:30 a.m. and 4:00 p.m. GTM + 00. Ten questionnaires were carried out.
The survey was carried out in person in the center of Porto in both periods, in the
summers of 2019 and 2020. As microclimate measurements were made synchronously,
the collaboration of one or two people was always counted on for the application of the
questionnaire. A total of 207 (49.6%) questionnaires were applied between 14 July 2019 and
21 August 2019 in the pre-pandemic phase, and 210 (50.4%) between 11 July 2020 and 21
August 2020. The questionnaires were always applied on time, between 10:00 and 18:00
(Figure 3). In 2020, one extra day was necessary to obtain a sample comparable (in size) to
that of the summer of 2019.
Sustainability 2021, 13, 6399 8 of 29Sustainability 2021, 13, x FOR PEER REVIEW 8 of 31 
 
 
Figure 3. Questionnaire application days. Source: Own elaboration. 
2.5. Data Analysis and Procedures 
All questions and answers of the investigation were code inserted and evaluated us-
ing the statistical package SPSS (Statistical Package for the Social Sciences) and ArcGIS 
10.8 cartographical tools. Various statistical techniques were tested to analyze the quanti-
tative data collected through the questionnaire. 
Additionally, the reliability of the questionnaire was confirmed by calculating 
Cronbach’s alpha in a study. The alpha coefficients for the ‘risk perceptions for COVID-
19′ constructs were 0.76. All of them were high acceptable rates. 
The values of skewness and kurtosis of items did not identify any serious violations 
of normality. All the coefficients were below ±2. 
The techniques used in this investigation were overall descriptive statistics (fre-
quency, proportion, mean, asymmetry, kurtosis), a Chi-squared test to compare the dif-
ference between respondents in the summers of 2019 and 2020, and T-tests and ANOVA 
to determine the differences between several sociodemographic and geographic levels of 
visit. All statistical analyses are in accordance with the 95% confidence threshold (p < 0.05). 
In addition, a location in the geographic database was associated with each response and 
the profile of each tourist was related with the places of visit in the city of Porto, in the 
NUTS III Porto Metropolitan Area and Portugal. 
3. Results 
3.1. Sample Demographics 
The sociodemographic characteristics of the respondents are shown in Table 1. 
It is relevant to note that the basic sociodemographic characteristics of men and 
women were very similar (men = 49.4%; female = 50.6%). The results were also analogous 
to those found in other studies carried out in previous years for the same geographic area 
[73–75]. 
From a total of 563 surveys collected, 417 were selected based on two criteria: season 
data survey and COVID-19 period. The distribution of visitors by age varied between 15 
and 24 (10.1%) and those 65 and over (3.1%), with the majority being in the age group 
between 25–44 (68.8%). A high proportion of respondents planned the trip one to five 
months before its completion (44.6%) and the duration of the visit was between two and 
three days (48.9%), with an emphasis on city break tourists already identified in previous 
studies having as destination Porto [73–75]. Many respondents came from a European 
country (78.4%), namely in the summer of 2020 (89.1%), which shows the consequences of 
the lockdowns which several countries were subjected to. The profile of respondents in 
terms of education is associated with secondary education and undergraduate degree 
(75.5%). 
  
Figure 3. Questionnaire s. Source: Own elaboration.
2.5. Data Anal i res
All questions and ans ers f t i ti ti i rt a evaluated using
the statistical package SPS ( tatistical Pack ge for the Social Sciences) and ArcGIS 10.8
cartographical tools. Various statistical techniques were tested to analyze the quantitative
data collected through the questionnaire.
Additionally, the reliability of the questionnaire was confirmed by calculating Cron-
bach’s alpha in a study. The alpha coefficients for the ‘risk perceptions for COVID-19′
constructs were 0.76. All of them were high acceptable rates.
The values of skewness and kurtosis of items did not identify any serious violations
of normality. All the coefficients were below ±2.
The techniques used in this investigation were overall descriptive statistics (frequency,
proportion, mean, asymmetry, kurtosis), a Chi-squared test to compare the difference
between respondents in the summers of 2019 and 2020, and T-tests and ANOVA to de-
termine the differences between several sociodemographic and geographic levels of visit.
All statistical analyses are in accordance with the 95% confidence threshold (p < 0.05). In
addition, a location in the geographic database was associated with each response and the
profile of each tourist was related with the places of visit in the city of Porto, in the NUTS
III Porto Metropolitan Area and Portugal.
3. Results
3.1. Sample Demographics
The sociodemographic characteristics of the respondents are shown in Table 1.
It is relevant to note that the basic sociodemographic characteristics of men and women
were very similar (men = 49.4%; female = 50.6%). The results were also analogous to those
found in other studies carried out in previous years for the same geographic area [73–75].
From a total of 563 surveys collected, 417 were selected based on two criteria: season
data survey and COVID-19 period. The distribution of visitors by age varied between 15
and 24 (10.1%) and those 65 and over (3.1%), with the majority being in the age group be-
tween 25–44 (68.8%). A high proportion of respondents planned the trip one to five months
before its completion (44.6%) and the duration of the visit was between two and three
days (48.9%), with an emphasis on city break tourists already identified in previous studies
having as destination Porto [73–75]. Many respondents came from a European country
(78.4%), namely in the summer of 2020 (89.1%), which shows the consequences of the
lockdowns hich several countries were subjected to. The profile of respondents in terms
of education is associated with secondary education and undergraduate degree (75.5%).
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Table 1. Socio-demographic characteristics of the respondents.
Variables
Summer 2019 Summer 2020 Total
Chi-Squared p-Value(n = 207) (n = 210) (n = 417)
N % N % N %
Gender
Male 107 51.7 99 47.1 206 49.4 0.863 0.353Female 100 48.3 111 52.9 211 50.6
Age
15–24 22 10.6 20 9.5 42 10.1
7.865 0.16425–44 146 70.5 141 67.1 287 68.845–64 31 15 44 21 75 18
65 or more 8 3.9 5 2.4 13 3.1
Country of residence
Portugal 35 16.9 43 20.5 78 18.7
31.125 0.000 ***Other European country 105 50.7 144 68.6 249 59.7
Other Continent 67 32.3 23 11 90 21.6
Education
Basic (Less than 6 years) 7 3.4 3 1.4 10 2.4
4.358 0.36
Basic (7th–9th year) 20 9.7 16 7.6 36 8.6
High School (10th–12th year) 70 33.8 64 30.5 134 32.1
Graduate 81 39.1 100 47.6 181 43.4
Postgraduate 29 14 27 12.9 56 13.4
Trip planning
More than 1 year before 7 3.4 8 3.8 15 3.6
7.875 0.344
Between 12 and 6 months before 15 7.2 8 3.8 23 5.5
Between 5 and 2 months before 61 20.4 73 34.8 134 32.1
1 month before 21 10.1 31 14.8 52 12.5
15 days before 29 14 31 14.8 60 14.4
A week before 40 19.3 33 15.7 73 17.5
The day before the trip 34 16.4 26 12.4 60 14.4
Duration of visit
1 day (visitor) 29 14 27 12.9 56 13.4
5.285 0.383
2–3 days 98 47.3 106 50.5 204 48.9
4–6 days 61 29.5 47 22.4 108 25.9
7–14 days 17 8.2 27 12.9 44 10.6
15 and more days 2 1 3 1.4 5 1.2
Travel group size
Alone 37 17.9 16 7.6 53 12.7
24.078 0.000 ***
2 people 55 26.6 59 28.1 114 27.3
3 or 4 people 66 31.9 93 44.3 159 38.1
Between 5 and 7 people 41 19.8 22 10.5 63 15.1
Between 8 and 11 people 7 3.4 16 7.6 23 5.5
> 11 people 1 0.5 4 1.9 5 1.2
*** p < 0.001 Source: Own elaboration.
The Chi-squared test was used to compare the sociodemographic characteristics be-
tween the two periods: before and during the COVID-19 pandemic. The results revealed
that the sociodemographic characteristics of the study sample were affected by the pan-
demic in two of the variables (p-value < 0.001). In other words, if in most variables,
respondents from 2019 and 2020 showed homogeneous patterns, the same did not happen
with the variables ‘travel group size’ and ‘country of origin’.
Several reasons can be pointed out for this behavior. We note the following factors:
(1) many of the countries did not allow tourists to leave to visit Portugal, and when
tourists did, they forced them into lockdown after returning to their country of origin;
(2) there was a generalized perception of risk, which reduced the number of trips on a
large scale and in large groups, in addition to the generalized reduction in tourist
excursions in this period. In this regard, the number of tourists traveling alone
decreased from 17.9% to 7.6%, whereas the number of tourists who traveled as a
couple or with family (usually the closest family, including children) increased.
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3.2. Geographic Context of Visitation—Tourist Origin and Places Visited in Porto
Some of the main consequences of the change in visitation patterns during the pan-
demic are related to the origin of tourists (Figure 4), as well as to the decisions made during
the visit.
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In the case of the visits made in the summer of 2020, there was a significant reduction
in respondents from most countries in the world, namely the American continent. Ad-
ditionally, the absence of tourists from Northern Europe, namely visitors from Sweden
and the United Kingdom, was noted. In 2020, there was a predominance of tourists from
southern Europe, with an increase of Spanish tourists who chose Porto to spend a few days.
The number of individuals who made long-distance journeys decreased in 2020. As a result
of the questionnaire applied, the findings show that in 2020, 84.3% of respondents had not
traveled more than 2000 km to visit Porto. By contrast, in 2019, only 59.4% of respondents
had traveled less than 2000 km away. No significant differences were found between male
and female respondents when it came to the distances covered. However, respondents who
made longer routes to travel to Porto also spent more days in the city (79.2% of tourists
that stayed more than 7 days in the municipality covered more than 7000 km) (Figure 5).
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Figure 5. Respondents’ origin by distance 1 (in km) to the center of the munic pality of Porto (accumulated %). Source: Own
elaboration. * accumulated %—was calculated based on the percentage of respondents that were added as they came closer
to the destination. 1 The linear distance (in km) was considered.
Besides the place of origin of tourists, also the visitation areas have markedly changed
during that period (Figure 3).
In the summer of 2020, tourist travel was limited to a much smaller portion of the territory.
In general terms, two characteristics can be pointed out (Figure 6):
(1) most tourists visited other large or medium-sized cities in addition to Porto (namely
Greater Porto, Lisbon, and Algarve and some district capitals);
(2) tourists took the opportunity to get to know the municipalities bordering Porto
(around Porto).
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In this regard, it is worth noting that part of this trend can be attributed to two factors:
(i) the visit pattern associated to the major destinations in Portugal; and
(ii) the opportunity generated in rural areas as these are considered safer places and with
lower possibility of diffusion of COVID-19 infection.
Even so, it was found that when respondents visited Porto (both in 2019 and 2020), they
also took the opportunity to visit the municipalities of Braga, Lisbon, Guimarães, Faro, and
Ourém, which helped rank them among the 10 most visited municipalities in this period.
A notable increase in the NUTS III Área Metropolitana do Porto (Porto Metropolitan Area)
is evident. Further, 69% of respondents only visited the municipality of Porto or another
municipality in the NUTS III Área Metropolitana do Porto (Figure 7). The municipality of Vila
Nova de Gaia, located south of the municipality of Porto (after the Douro River) is the second
most visited municipality by respondents in 2019 and 2020 (over 50% in both years).
Despite everything, tourists who made longer trips were predisposed to visit more places
in Portugal, although they limited their travels to large cities. In addition, all tourists whose
place of origin is more than 7000 km away, visited at least one more municipality, either in
2019 or 2020. However, if in 2019, 73.3% of respondents who were more than 2500 km from
home visited another municipality, in 2020, 85.7% of respondents at a similar distance from
their place of origin visited Porto and another municipality in mainland Portugal.
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Regarding the places visited bet een 2019 and 2020, it is orth entioning t o facts:
(1) the identification of a central area consolidated that presented levels of intention
to visit by tourists in any of the two years. This behavior is connected with the
level of product maturity and the consolidated offer associated with these resources
and/or attributes;
(2) the identification of some tourist areas, whose structures would not be able to receive
the same number of tourists in the year 2019 and in the year 2020. The reduction is
much higher when it comes to locations respondents associate with the presence of
many people.
In any case, inherent to the feeling of security and the perception of risk, signifi-
cant differences are found both regarding the sociodemographic characteristics, and the
respondent’s interest in visiting other geographical areas.
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3.3. Risk Perceived by Tourists in Porto
The perception of risk linked to the COVID-19 pandemic during stays has never taken
on such an interest in scientific literature as in the years 2020–2021 [7,46,52,56]. Indeed,
most tourists have adopted a neutral position regarding the parameters considered for the
assessment of risk perception in space public during the COVID-19 period—summer 2020
(Table 2) in the city of Porto.
Table 2. Risk perception of COVID-19 during the visit to the city of Porto in 2020.
Items Mean 1 Minimum 1 Maximum 1
Standard
Deviation (S.D.) Asymmetry Kurtosis
R1. Use of a mask in
public places. 3.181 2 5 0.816 0.349 −0.309
R2. Certification of hotels in
relation to clean-safe practices
in response to COVID-19.
3.619 2 5 0.676 −0.113 −0.135
R3. Spaces for restaurants,
supermarkets, and large and
airy stores.
3.300 2 5 0.595 0.335 0.157
R4. Minimum distance
between people at attractions
and tourism support sites.
3.410 2 5 0.950 −0.025 −0.948
R5. Number of daily
COVID-19 cases 3.386 2 5 0.738 0.256 −0.153
R6. COVID-19 signage
adjusted to the needs in the
public space and areas
dedicated to tourism.
3.319 2 5 0.683 0.223 −0.011
R7. Tours (guided) with
security conditions adjusted to
the current period.
3.3429 2 5 0.608 0.172 −0.108
R8. Adequate hygiene
conditions in visiting places
and tourist facilities.
3.419 2 5 0.615 0.686 0.073
R9. Information on the
procedures to be carried out at
the place of stay, since entering
Francisco Sá Carneiro Airport.
3.129 1 5 0.756 −0.084 −0.590
R10. Transport infrastructures
with the necessary security
conditions in response
to COVID-19.
3.219 2 5 0.712 0.458 0.313
R11. On the street I feel safe. 2.952 2 4 0.632 0.037 −0.477
1 A 5-point Likert scale—1 = very poor and 5 = very good—was used. 0 corresponds to Don’t know. Source: Own elaboration.
Apart from that, most respondents considered that they did not feel very safe out in
the streets (2.95). The attributes most valued by respondents in relation to the perception
of risk at the destination are related to the certification of hotels and their level of adequacy
to tourism practice (3.62).
The perceived levels of risk are very different between national tourists vs. foreign
tourists and European tourists vs. non-European tourists (Table 3).
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Table 3. Differences in the perception of risk to COVID-19 between national tourists vs. foreign tourists and European
tourists vs. non-Europeans, during visits to the city of Porto in the summer of 2020.
Items





Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D.
R1 3.19 0.828 3.14 0.774 −0.373 0.710 3.24 0.802 2.74 0.810 2.797 0.006 **
R2 3.88 0.662 3.55 0.665 2.931 0.004 ** 3.63 0.679 3.57 0.662 0.404 0.687
R3 3.35 0.482 3.29 0.622 0.602 0.548 3.32 0.590 3.13 0.626 1.451 0.148
R4 3.72 0.882 3.33 0.953 2.438 0.016 * 3.41 0.942 3.43 1.037 −0.135 0.893
R5 3.47 0.667 3.37 0.755 0.791 0.430 3.40 0.736 3.30 0.765 0.560 0.576
R6 3.30 0.638 3.32 0.697 −0.179 0.858 3.36 0.685 2.96 0.562 3.193 0.003 **
R7 3.51 0.593 3.30 0.606 2.056 0.041 * 3.36 0.618 3.22 0.518 1.049 0.296
R8 3.67 0.747 3.35 0.561 2.634 0.011 * 3.42 0.621 3.39 0.583 0.229 0.819
R9 3.12 0.793 3.13 0.749 −0.119 0.905 3.13 0.751 3.13 0.815 −0.012 0.990
R10 3.40 0.695 3.17 0.711 1.831 0.068 3.23 0.730 3.13 0.548 0.632 0.528
R11 3.21 0.559 2.89 0.635 3.047 0.003 ** 2.96 0.638 2.91 0.596 0.316 0.753
1 A 5-point Likert scale—1 = very poor and 5 = very good—was used. 0 corresponds to Don’t know. 2 European tourists include national
tourists. * p < 0.05; ** p < 0.01. S.D.—Standard Deviation. Source: Own elaboration.
Scores between national and foreign tourists demonstrated differences in five of the
eleven variables (R2, R4, R7, R8, and R11), which indicates a greater degree of security on
the part of national tourists (probably because they are in a familiar context). European
tourists and non-European respondents showed significant differences in relation to the
concern with the use of a mask in public places and in the adjustment of signs in view of
the needs in public space and areas dedicated to tourism (with mean differences in scores
of 0.5 and 0.4 between Europeans and non-Europeans for each variable, respectively).
In the summer of 2020, American respondents’ view tended to be of a higher level
of risk for most variables (Figure 8). European respondents felt more secure during their
visit. Still, in the (global) security assessment, respondents from Africa maintained a more
positive view of the destination.
Most tourists surveyed in Porto in 2020 came from Spain (33.8%), Portugal (20.5%),
France (8.6%), and Italy (7.6%). Despite the geographical proximity to Portugal and the
fact they are all located in Southern Europe, their perception of risk differed quite a lot.
The Portuguese once again expressed a lower sense of risk, while French respondents were
among the most reluctant towards risk regarding vulnerability to COVID-19 (Figure 9). It
must be noticed that Portugal handled the first wave of COVID-19 very well, compared, for
instance, to Spain. Portuguese tourists had more positive scores for their perception of the
destination in six of the 11 items comparing to Spanish tourists, allowing, moreover, to have
a more positive overall opinion—average of items of 3.1 for Spain and 3.4 for Portugal. In
addition, during the stay in public spaces in the city of Porto, the respondents of Portuguese
nationality felt safer than those of Spanish nationality (3.2 and 3.0, respectively).
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Figure 9. Risk perception of the countries with the most respondents in Porto in the summer of 2020. Source: Own
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Any positive or negative perceptions about the risk of becoming infected with COVID-
19 in the destination were influenced by respondents’ perspective on the country and
the municipality of Porto. Respondents considered Porto to be a safe place concerning
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COVID-19 (COVID-free destination—84.3%). The opinions were much more positive than
the considerations regarding Portugal as a whole. Nevertheless, 41.9% of respondents
considered that Portugal was not a COVID-free destination. In this respect, it was the
variables R2 and R11 that most contributed to frictions between the respondents’ opinions
regarding Porto as a destination (Table 4). In the case of Portugal, the opinion was mostly
unanimous, despite significant differences between those who considered Portugal to be
an ‘adjusted to COVID-19 destination’ based on the wearing of masks.
Table 4. Differences in the perception of risk to COVID-19 among those who consider the city of Porto and Portugal a
COVID-free destination.
Items





Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D.
R1 3.19 0.838 3.12 0.696 0.457 0.648 3.30 0.820 3.02 0.788 2.430 0.016 *
R2 3.64 0.694 3.52 0.566 0.961 0.337 3.67 0.732 3.55 0.585 1.342 0.181
R3 3.35 0.585 3.03 0.585 2.882 0.006 ** 3.34 0.627 3.24 0.547 1.299 0.196
R4 3.44 0.916 3.24 1.119 0.960 0.272 3.43 0.978 3.39 0.915 0.299 0.765
R5 3.40 0.701 3.30 0.918 0.582 0.563 3.41 0.665 3.35 0.831 0.537 0.592
R6 3.32 0.642 3.30 0.883 0.118 0.907 3.29 0.674 3.36 0.698 −0.802 0.423
R7 3.36 0.625 3.24 0.502 1.201 0.235 3.36 0.656 3.32 0.537 0.515 0.607
R8 3.44 0.619 3.33 0.595 0.871 0.385 3.43 0.692 3.40 0.492 0.449 0.654
R9 3.15 0.747 3.03 0.810 0.812 0.417 3.13 0.760 3.13 0.755 0.058 0.954
R10 3.26 0.691 3.00 0.791 1.938 0.054 3.18 0.750 3.27 0.656 −0.928 0.355
R11 3.00 0.640 2.70 0.529 2.561 0.011 * 3.02 0.545 2.86 0.730 1.658 0.099
1 A 5-point Likert scale—1 = very poor and 5 = very good—was used. 0 corresponds to Don’t know. * p < 0.05; ** p < 0.01. Source:
Own elaboration.
The fact that tourists consider the destination Porto and Portugal safe has partly
determined the trips made in the national territory by the respondents and the differences
regarding risk considerations among those who visited other municipalities in the NUTS
III Área Metropolitana do Porto, as well as those who visited other destinations in Portugal
(Table 5). Opinions were mostly unanimous in relation to the visit to other municipalities
in the NUTS III Área Metropolitana do Porto. Even so, respondents who visited other
municipalities in the country showed significant differences in responses compared to
those who visited only the municipality of Porto.
Table 5. Differences in perceived risk to COVID-19 among those who visited vs. those who have not visited other
municipalities within and outside the NUTS III Área Metropolitana do Porto.
Items
Visited Other Municipalities within NUTS III Área
Metropolitana do Porto






Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D.
R1 3.25 0.835 3.03 0.755 1.840 0.068 2.95 0.837 3.28 0.788 −2.743 0.007 **
R2 3.59 0.671 3.69 0.687 −0.971 0.333 3.57 0.684 3.64 0.674 −0.714 0.476
R3 3.26 0.633 3.39 0.492 −1.464 0.145 3.12 0.573 3.38 0.590 −2.935 0.004 **
R4 3.38 0.991 3.48 0.854 −0.755 0.451 3.28 0.910 3.47 0.965 −1.356 0.176
R5 3.38 0.706 3.41 0.811 −0.266 0.790 3.20 0.733 3.47 0.727 −2.472 0.014
R6 3.32 0.674 3.31 0.710 0.092 0.927 3.00 0.637 3.46 0.656 −4.812 0.000 ***
R7 3.29 0.601 3.45 0.615 −1.748 0.082 3.26 0.509 3.38 0.646 −1.422 0.157
R8 3.42 0.642 3.41 0.555 0.199 0.842 3.31 0.557 3.47 0.635 −1.856 0.066
R9 3.08 0.784 3.23 0.684 −1.345 0.180 3.03 0.749 3.17 0.758 −1.257 0.210
R10 3.21 0.742 3.25 0.642 −0.416 0.678 3.06 0.682 3.29 0.716 −2.166 0.031 *
R11 2.90 0.584 3.08 0.719 −1.771 0.079 2.89 0.687 2.98 0.606 −0.879 0.382
1 A 5-point Likert scale—1 = very poor and 5 = very good—was used. 0 corresponds to Don’t know. * p < 0.05; ** p < 0.01; *** p < 0.001.
S.D.—Standard Deviation. Source: Own elaboration.
The most negative perspectives on risk on the part of respondents can present a
positive relationship with the planning of the trip. In fact, respondents who planned the
trip earlier had lower average scores for all variables. These differences were accentuated
in five of the variables (p < 0.05—Table 6).
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Table 6. Differences in perceived risk to COVID-19 based on the trip planning.
Items
Trip Planning
ANOVA F p-ValueMore Than 1 Year
Before
Between 12 and 6
Months
Between 5 and 3
Months 2 Months Before 1 Month Before 15 Days A Week Before One Day Before
Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D. Mean 1 S.D.
R1 2.63 0.744 2.63 0.518 3.19 0.773 3.26 0.773 3.10 0.746 3.10 0.831 3.45 0.938 3.27 0.827 1.818 0.085
R2 3.25 0.463 4.13 1.126 3.40 0.627 3.45 0.675 3.74 0.682 3.77 0.669 3.73 0.626 3.65 0.562 2.483 0.018 *
R3 2.88 0.641 3.13 0.641 3.19 0.594 3.10 0.473 3.48 0.769 3.42 0.502 3.39 0.556 3.42 0.504 2.381 0.023 *
R4 3.00 1.195 3.88 0.835 3.38 0.909 3.29 0.783 3.48 0.996 3.39 0.882 3.21 1.083 3.77 0.951 1.343 0.232
R5 3.25 1.035 3.00 1.069 3.26 0.665 3.55 0.768 3.74 0.815 3.26 0.575 3.30 0.585 3.38 0.752 2.027 0.053
R6 2.75 0.886 2.88 0.991 3.19 0.594 3.29 0.643 3.65 0.755 3.29 0.643 3.42 0.561 3.38 0.637 2.819 0.008 *
R7 3.50 0.535 3.00 0.756 3.29 0.636 3.29 0.739 3.48 0.677 3.39 0.495 3.21 0.485 3.50 0.510 1.264 0.270
R8 2.88 0.641 3.50 0.756 3.45 0.670 3.48 0.570 3.48 0.677 3.35 0.486 3.48 0.619 3.35 0.562 1.191 0.309
R9 2.50 0.926 2.38 0.518 3.12 0.550 3.03 0.752 3.16 0.969 3.13 0.718 3.36 0.742 3.35 0.629 2.949 0.006 *
R10 2.88 0.835 3.13 0.641 3.29 0.742 3.13 0.846 3.13 0.562 3.13 0.619 3.18 0.584 3.62 0.804 1.760 0.097
R11 2.63 0.518 3.00 0.535 2.93 0.640 2.61 0.667 3.06 0.574 3.13 0.670 3.03 0.585 3.04 0.599 2.323 0.027 *
1 A 5-point Likert scale—1 = very poor and 5 = very good—was used. 0 corresponds to Don’t know. * p < 0.05. S.D.—Standard Deviation. Source: Own elaboration.
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4. Discussion
Scientific evidence shows that the changes in the tourism sector resulting from COVID-
19 will be quite irregular in space and time [2,6], in the short and medium terms. During the
summer of 2020, there were substantial changes to the visitation profile by the respondents
to Porto. First, the closure of borders between countries lasted for three months and
at the date of the first inquiries (on 9 July 2021), it had only been a few days since the
reestablishment of land borders with Spain (on 1 July 2021). Several countries have
maintained air corridors restricted to the national territory (with harmful consequences on
tourism activity), with the British case being the most significant one due to the imposition
of a ‘traffic light’ system. From the point of view of the results, it is important to mention
that these changes in the visited areas of the destination Porto are a direct consequence of
the profile of tourists who were able to visit the country and the sense of fear that became
widespread among them.
It should be noted that during the summer of 2020, the number of tourists in the city
of Porto was much lower, a fact not yet reflected in the surveys. Even so, it is noted that,
in addition to the extra day needed to reach the sample volume of the previous year, a
greater interpellation by the inquirer was necessary to be able to count on the respondent’s
participation. In a study carried out in Austria [76], there was a reduction in the use of
public transport due to the feeling of generalized fear. The same is true for the city of
Porto. The reality becomes more complex when the number of tourists is reduced, with the
profile of tourists also very different. In our investigation, one of the direct consequences is
associated with the use of private transport in the trips made, contributing to the increase
of tourists of Spanish nationality in relation to the other markets.
Part of the changes in tourism is caused by this situation, with rural areas benefiting
most from the fragility of urban destinations. These changes are more visible in the
city-break segment.
In Porto, responding tourists tended to reduce travel during their stay in Portugal.
When it came to the trips, they were made in coastal municipalities or when traveling to
rural areas. There were also trips to big cities [Lisbon (the capital), Braga (Best European
Destination in 2021), and Guimarães (cradle of the Portuguese nationality and with a
historic center certified by UNESCO in 2001)], or areas known as Sea and Sun destinations
(Faro and Albufeira). This did not always mean that tourists felt safe from COVID-19.
Even if during the summer of 2020 (period of the survey), Portugal recorded a small
number of cases of COVID-19, it is certain that tourists mentioned feeling a little insecure
or showed a neutral position regarding COVID-19. In fact, the perception of risk was a
little more significant the longer the period between booking and traveling, as well as the
greater the distance-time (origin of respondents) in traveling to enjoy the trip and/or tour
package purchased for the destination Porto.
Despite this, the results obtained must be observed as subjective, considering that this
is an analysis limited to a set of days and to some tourists who were questioned during
their stay in Porto. In addition, during the year 2020, there was the fact that fewer people
were available to respond since they were somehow reacting to COVID-19. In addition, it
was not possible to consider the opinion of other tourists who canceled their trip to this
destination, for personal reasons or for constraints associated with the flights.
5. Conclusions
In the last 100 years, the world has seen several outbreaks of viruses with different
levels of infection and mortality rates [2,77,78]. In fact, infectious diseases have played a
fundamental role in the selection of sectoral policies for many decades, with important
repercussions on communities and local and regional economies [79]. COVID-19 adds to
these problems the significant impacts on the tourism sector, making it crucial to reconfigure
the recovery practices of the tourism sector, while the pandemic persists.
In response to these problems generated by COVID-19 and the long-term solutions to
this health crisis, a ‘new normal’ emerges that recognizes the surfacing of other tensions,
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with urgent resolution needs in the tourism sector. Tourism destinations are already seeking
to articulate more resilient measures packages in the face of COVID-19’s new impactful
reality, although they are often centered on specific and disintegrated solutions.
This study presented a geographic analysis as the main reflex of the evolution of the
logics of displacement during the pandemic, both inside the city and when traveling to
other geographic areas. It is essential, given the results obtained in the study, that cities
invest in recovery scenarios based on multiple variables of vulnerability (sociodemographic,
economic, and environmental).
Based on our investigation, and aiming to point out some strategic solutions, we leave
here the following observations.
(1) Promptness in the short-term reconfiguration of the strategy aimed at cities in the
last decades based on mass tourism. It is essential to prioritize options based on the
carrying capacity (less tourists) and based on shorter stays, the use of less means
of transport (namely the plane—valuing domestic tourism) and the valorization of
pre-existing resources and attributes in urban context.
(2) Design models of action based on solutions to climate crisis. The pace of growth in
the tourism sector reveals enormous environmental pressure on the planet [80], and it
is now essential to define the priorities for action, based on balanced development
or economic growth in the medium to long term. Among some of the most pressing
interventions to reach sustainable development is the adoption of environmental
codes to enter tourism destinations, in addition to accounting for the carbon footprint.
(3) Define concrete plans for the restoration of the tourism sector in the short term.
This intervention must start on a national scale (namely with the introduction of
economic replacement measures for the entry of tourists already vaccinated against
COVID-19 or the application of a guiding document for the recovery of the economic
activity of tourism), but also at a local level, namely with the readjustment of planning
instruments, the clear identification of areas of tourist decline during the COVID-19
period and of those which deserve special attention in a post-pandemic ‘new normal’.
(4) Establish living areas in the city—small bubbles of green areas, which allow the
connection between residents and tourists, but whose structures are spaced out
to reduce concentrations. At an international level, it was proven during the first
lockdown period and post-lockdown that the problems were aggravated as access to
leisure areas and green spaces in cities were partially blocked and/or limited only to
residents [27,76].
(5) Establish links between different tourist segments, through promotion, dissemination,
and marketing by regional and local entities. The solution may be to create visiting
passports with a focus on the tourist profile—to allow for different experiences
to be lived, but with greater control over the footprint at the destination and the
maintenance of safety conditions in eventual health crises.
Regardless of any solutions to be implemented, it is essential that the defined guide-
lines are properly articulated given the complementarity between agents of the same geo-
graphical level and the subsidiarity in a bottom-up approach—national strategy, regional
plans, and local rules and regulations. The transformations that may occur must be based
on an institutional innovation matrix, which allows tourist destinations to emerge from the
crisis and to solve the issues of environmental, economic, and social sustainability [81,82].
Sustainability 2021, 13, 6399 21 of 29
Future Research Directions
Research challenges and trends are fundamental for the redesign of the thematic
guidelines developed within the scope of the various fields of science associated with the
COVID-19 pandemic. In tourism studies, this research highlights the need to consider new
paths oriented to intra and inter-destination visitation. Tourism practices can be revisited
and redefined through resilience, collaboration, and co-creation [25].
For this, in terms of guidelines for urban tourism practices, this research highlights
several research challenges:
(1) Identifying the key market trends in the post-pandemic tourism and more recurring
basis. The study presented should also be carried out in other seasons of the year
and in other phases of evolution of COVID-19, although this is not always viable
in person.
(2) Contributing with a prospective online study seeking to ask potential tourists about the
desire to return a destination or the risk assessment after visiting certain destinations.
(3) Analyzing the level of importance of socio-demographic, economic, and political-
sectorial factors to trigger recovery actions. Each city/municipality/region can exam-
ine the essential determinants to cope with the consequences of the options and the
obstacles caused in the tourism sector in the short, medium, and long term.
It seems clear that when it comes to tourism and the adaptation to pandemic contexts,
there is always room for studies which allow to rethink solutions and guide the paths of
tourism activity and territory planning in a broader view of intervention.
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Appendix A








Questionnaire place:                                                                                            Date:           /          /                  Hour:          :  
What city or municipality do you live?                                           Country:    
Does climate influences often the choice of vacation/holiday destinations? Yes        No             And the season?Yes          No      
A – Travel experience in the Porto Metropolitan Area 
Which municipalities of the Porto Metropolitan Area did you visit or intend to visit? 
Porto          Gaia           Matosinhos          P. Varzim          Arouca               Other(s) in PMA. Which?         
And outside of PMA?  
Did you choose the duration of the visit to Porto Metropolitan Area according to the weather/climate? Yes         No                                          
And the planned activities? Yes          No 
When did you plan your visit, multi-day holiday or trip to the Porto Metropolitan Area? 
1 year before         Between 12 and 6 months          Between 5 and 3 months          2 months ago          1 month before          15 days           A week before            
The day before 
How long are you staying in Porto or its surroundings (number of days):            days. 
Which of the following places in Porto (Gaia, or other area of Porto Metropolitan Area) are you planning to visit or visited already? 
Attractions Visited Plan to Visit Don’t know 
Baixa do Porto/Ribeira (Downtown Porto/ Ribeira area)    
Ponte D. Luís (D. Luís Bridge)    
Cais de Gaia (Gaia Pier)    
Caves (Poças Júnior, Quinta da Boeira,…) [Wine Cellars ( Poças Junior, Quinta da 
Boeira,…)] 
   
Igreja e torre dos Clérigos (Clérigos church and tower)    
Livraria Lello (Lello Bookshop)    
Avenida dos Aliados (Aliados Avenue)    
Estação de Comboios de S. Bento (S. Bento Station)    
Rua de Santa Catarina/Batalha (Santa Catarina Street/Batalha)    
Café Majestic (Majestic Café)    
Fundação de Serralves (Serralves Foundation)    
Museu Nacional Soares dos Reis (National Museum Soares dos Reis)    
Mercado Ferreira Borges (Ferreira Borges Market)    
Sé do Porto (Porto Cathedral)    
Igreja de Santo Ildefonso (Santo Ildefonso Church)    
Igreja de Santa Clara (Santa Clara Church)    
Igreja do Carmo (Carmo Church)    
Goals: To evaluate the outdoor thermal comfort conditions that tourists experience and their perception of the urban environment and 
compare the answers obtained (through the climatic comfort perception) with the instantaneous values of physical parameters. 
All data guaranteed will be dealt with in absolute confidentiality. We thank you, in advance, for your cooperation. 
Questionnaire for outdoor thermal comfort of tourists in Porto Metropolitan Area (PMA) 
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Palácio da Bolsa (Stock Exchange Palace)    
Casa da Música/ Rotunda da Boavista (House of Music/ Boavista Roundabout)    
Palácio de Cristal (Crystal Palace)    
Jardim Botânico do Porto (Botanical Garden of Porto)    
Foz do Douro (Douro river mouth)    
Castelo do Queijo (Fort of São Francisco do Queijo aka Castle of the Cheese)    
Parque da Cidade (City Park)    
Sealife Porto     
Other(s) that you plan to visit or visited. Which one(s)? 
Are you traveling alone or accompanied? Travel alone         Accompanied          How many people are with you?   
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B – Weather/climate experience in Porto 
1. Temperature 
Being dressed as you are, now, how do you assess your current thermal sensation: 
Cold          Cool               Slightly cool               Neutral           Slightly warm                  Warm               Hot  
Would you prefer it to be: 
Much cooler         A bit cooler            No change           A bit warmer           Much warmer 
 
Please, estimate the air temperature at this location by putting a mark on the scale provided (in ºC/ºF): 
                ºC/ºF 
2. Wind 
How do you experience the wind intensity now? 
Very low             Low          Slightly low          Neither high nor low            Slightly high              High           Very high    
How would you like the wind to blow? 
Much less air movement         A bit less air movement           No change            A bit more air movement           Much more air movement  
 
3. Sun 
How do you experience the sunshine now? 
Very low             Low          Slightly low           Neither high nor low           Slightly high             High           Very high    
How would you like the sun to shine? 
Much less intensively         A bit less intensively           No change          A bit more intensively            Much more intensively  
 
4. Cloudiness 
How would you prefer the sky to be now? 
Cloudy           Mostly cloudy         Little cloudy           Mostly sunny             Sunny    
 
5. Humidity  
How do you experience the humidity now? 
Very humid          Humid           Slightly humid           Neither humid nor dry          Slightly dry           Dry         Very dry  
How would you like the humidity to be? 
Much more humid          A bit more humid           No change           A bit drier           Much drier  
6. Overall Comfort 
How would you rate your overall comfort at this moment? 
Very comfortable            Moderately comfortable           Slightly comfortable           Neutral           Moderately uncomfortable         Very uncomfortable  
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7. Clothing 
Please, choose the clothes you are wearing now:  
Upper body Singlet top/ Sleeveless top  
Jumper/ Long sleeved shirt 
Short sleeved shirt/T-shirt 
Shirt/blouse with long sleeves 








1-layer jacket/ 1-layer trench coat/ quilted jacket/ woollen 
Coat/Down vest/ Leather jacket/ Fleece jacket/ Other Overcoat? 
________________ 





















The colour of the top layer of your clothes is rather:  
Light               Medium              Dark   
Do any of your clothing elements have special thermal properties (gore-tex, hydrotex,etc.)?  
8.  Recent physical activity 
For how long have you been in this place? <5 min.         5-15 min.         16-30 min.          >30 min.  
 
Where were you before coming here (last half-hour)?  
Outdoors, exposed (in the sun)               Outdoors, shaded (included tree shade)                  Indoors (with/ without air conditioning)          
 




During the last half-hour your main activity has been:  
Sitting            Standing            Walking             Running                Lying down           Other:   
C – General personal characteristics 
Gender: Male            Female              Height:            cm.              Weight:              kg.    Age:              years old. 
Skin tone: Pale        Medium        Dark           Body type: Small build         Average build         Large build  
Do you suffer from any of the following diseases? Respiratory system disease (including asthma and allergy)               Hypertension                          
Rheumatic disease             Coronary (heart) disease          Chronic gastric/ ulcer disease           Other relevant:  
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How do you feel now in relation to your health condition? 
Very uncomfortable, symptoms aggravated         Uncomfortable, disease manifestation             Well, comfortabe             Very well, no symptoms    
Education: Basic education (up to 6 years of schooling)         Basic education (up to 9 years of schooling)                Secondary (10 to 12 years of schooling)  
Graduate              Masters/ Doctorate 
D – Information about COVID-19  
Use of mask: Yes               No                   
Do you feel safe in Portugal at the moment? Yes             No             And Porto? Yes             No          
Please answer the following items with (X) on a Likert scale from (1) very poor to (5) very good about your experience with COVID-19 on public 












1. Use of a mask in public places.      
2. Certification of hotels in relation to clean-
safe practices for COVID-19. 
     
3. Spaces for restaurants, supermarkets and 
large and airy stores. 
     
4. Minimum distance between people at 
attractions and tourism support sites. 
     
5. Daily number of new COVID-19 cases       
6. COVID-19 signage adjusted to the needs in 
the public space and areas dedicated to 
tourism. 
     
7. Tours (guided) with security conditions 
adjusted to the current period. 
     
8. Adequate hygiene conditions in visiting 
places and tourist facilities. 
     
9. Information on the procedures to be carried 
out at the place of stay, since entering the 
Francisco Sá Carneiro Airport. 
     
10. Transport infrastructures with the necessary 
security conditions for COVID-19. 
     
      
11. I feel safe on the street.      
 
Thank you very much for your time! 😊  
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